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UHJXODWLRQVZHUH LQWURGXFHG DQG WKH SHGLDWULF IDFLOLW\ZDV VFKHGXOHG WR EH H[SDQGHG >@ 6LPLODU SUREOHPVZHUH
H[SHULHQFHGLQ6XWWHU+HDOWK¶V&DWKHGUDO+LOO+RVSLWDOSURMHFWLQ6DQ)UDQFLVFR>@

7KH DLP RI WKLV WKLV SDSHU LV WR LQWURGXFH D QHZ PRGHO WR PDQDJH ULVNV UHODWHG WR IXQFWLRQDO FKDQJHV IURP
EXLOGLQJ RZQHU SHUVSHFWLYH7KH UHVHDUFKPHWKRG LV DFWLRQ UHVHDUFK%DVHG RQ WKH OLWHUDWXUH UHYLHZ ILQGLQJV WKH
DXWKRUVGHYHORSDQHZSURFXUHPHQWPHWKRGIRUGHVLJQ'HVLJQ$OOLDQFH'$)ROORZLQJWKDWWKH'$LVSLORWHGDQG
IXUWKHUGHYHORSHGLQDFDVHSURMHFW7KHFDVHSURMHFWLVDQHZPLOOLRQHXURKHDOWKFDUHFHQWUHORFDWHGLQWKHFLW\RI
-lUYHQSll )LQODQG )LQDOO\ WKH UHVXOWV RI WKH FDVH SURMHFW DUH FROOHFWHG DQG DQDO\VHG 7KLV VWXG\ IRFXVHV RQ WKH
EULHILQJDQGGHVLJQSKDVHVRIWKHFRQVWUXFWLRQSURMHFW








HVSHFLDOO\ LQ KHDOWKFDUH SURMHFWV 6HFRQGO\ ZH EULHIO\ DGGUHVV WKH OLWHUDWXUH WKDW SUHVHQWV SRWHQWLDO VROXWLRQV IRU
H[DPSOHRSHQEXLOGLQJ DSSURDFK WDUJHW FRVWPHWKRGDQGFROODERUDWLYHSURMHFW GHOLYHU\ WRGHYHORS WKH WKHRUHWLFDO
EDFNJURXQGIRUWKH'$DSSURDFK
2.1. Briefing and design management in traditional healthcare projects 
,Q WKH DUFKLWHFWXUH(QJLQHHULQJ&RQVWUXFWLRQ $(& LQGXVWU\ EULHILQJ LV WKH VWDJH RI FRQVWUXFWLRQ SURFHVV LQ
ZKLFKRZQHUVGHILQHWKHUHTXLUHPHQWVIRUWKHLUFRQVWUXFWLRQSURMHFWWROHDGWKHGHVLJQSURFHVV>@$FFRUGLQJWRD
ZLGHEHQFKPDUNVWXG\E\3RSRY>@WKHEULHILQJSURFHVVLQWKHKHDOWKFDUHVHFWRUKDVW\SLFDOO\IRXUSKDVHVSODQQLQJ
DQG FRPPHQFHPHQW IXQFWLRQDO SURJUDPPLQJ VSDFH SURJUDPPLQJ DQG DSSURYDO RI WKH ILQDO GRFXPHQW $W WKH
SODQQLQJDQGFRPPHQFHPHQWRIWKHEULHILQJWKHEULHIHUUHYLHZVEDFNJURXQGPDWHULDODQGPDNHVDQH[HFXWLRQSODQ




&OLHQWV GHVLJQHUV DQG DFDGHPLFV SUHVHQW FULWLFV RQ FXUUHQW EULHILQJ SUDFWLFHV DQG WKH EULHI FRQWHQW LQ WKH
KHDOWKFDUH VHFWRU 6WUDWHJLF WKLQNLQJ DQG XVHU JRDOV DUH RIWHQ ODFNLQJ IURP WKH SURMHFW EULHILQJ 0RUHRYHU WKH
GHVLJQHUVFRPSODLQWKDWWKHEULHILQJGRFXPHQWVDUHQRWXVHIXOLQSUDFWLFH,QHIIHFWWKHEULHIVDUHRIWHQWRROHQJWK\
DQGFRQWDLQLQJWRRGHWDLOHGVSHFL¿FDWLRQVWKDWDUHQRWFOHDUFRQVLVWHQWRUFRPSOHWH>@&OLHQWVVRPHWLPHVKDYH





WKH UHTXLUHPHQWV VHW LQ WKH EULHI 7KH GHVLJQ SURFHVV FDQ EH GLYLGHG LQWR IXQFWLRQDO GHVLJQ FRQFHSWXDO GHVLJQ
VFKHPHGHVLJQGHVLJQIRUSHUPLWGHVLJQIRUSURFXUHPHQWVGHVLJQIRUH[HFXWLRQDQGILQDOL]LQJWKHGHVLJQVDVEXLOW
7KH PDLQ FKDOOHQJHV >@ LQ WKH GHVLJQ SURFHVV LQFOXGH SRRU IORZ RI GHVLJQ SURFHVV DQG WKH ODFN RI LQWHUHVW WR
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JHQHUDWHYDOXH IRU WKH IDFLOLW\XVHUV&RQVHTXHQWO\XQQHFHVVDU\ UHZRUN LVGRQH7KHPDLQ UHDVRQIRU WKLV LVSRRU
RUGHULQJRIWKHGHVLJQWDVNV,WLVQRWRQO\DTXHVWLRQRIEHWWHUEULHILQJWRLPSURYHWKHYDOXHRIIDFLOLWLHVEXWDOVRWR
LPSURYHWKHSUDFWLFHVDQGWRROVRIGHVLJQPDQDJHPHQWDQGWRSXWHPSKDVLVRQWKHXVHYDOXHRIWKHEXLOGLQJ
2.2. Open building  
7KH'$XWLOL]HVRSHQEXLOGLQJPHWKRG2SHQEXLOGLQJLVDPHWKRGRISURGXFLQJXVHURULHQWHGIDFLOLWLHVRUGHULQJ
HIILFLHQW GHVLJQ WDVNV DQG PDQDJLQJ FKDQJLQJ XVHU IXQFWLRQV 7KH EDVLF LGHD LQ RSHQ EXLOGLQJ LV WR HVWDEOLVK
SULQFLSOHV IRU GLYLGLQJ DQG FRPELQLQJ EXLOGLQJ VXEV\VWHPV LQ D ZD\ WKDW PLQLPL]HV WKHLU LQWHUGHSHQGHQFLHV E\
WUDQVIRUPLQJ VXEV\VWHPV ZLWKRXW UHGHVLJQLQJ RU UHQHZLQJ WKH HQWLUH EXLOGLQJ $ EXLOGLQJ FDQ EH GLYLGHG LQWR D
SHUPDQHQW EDVH EXLOGLQJ RU ³VXSSRUW´ DQGPRGLILDEOH VSDFHV RU ³LQILOO´ >@.HQGDOO >@ KDV VXJJHVWHG WKDW LQ
KHDOWKFDUH WKH LQILOO VKRXOG EH GLYLGHG LQWR VHFRQGDU\ V\VWHP HJ ZDOOV DQG WHUWLDU\ V\VWHP HJ IXUQLWXUH WR
PDQDJH FRPSOH[LW\0RUHRYHU RSHQEXLOGLQJ DSSURDFK VHHNV WR HQVXUH WKDW GHVLJQGHFLVLRQV HQDEOH EXLOGLQJV WR
FKDQJHDQGWKXVUHPDLQYDOXDEOHLQWKHIXWXUH>@



















WKHPDLQ UHTXLUHPHQWV IRU WKH EDVH EXLOGLQJ LQFOXGH LQIRUPDWLRQ RQ KRZ WKH EDVH EXLOGLQJZLOO HQDEOH WKH LQILOO
UHTXLUHPHQWVDQGVXSSRUWWKHLQILOOWRDGDSWZLWKXVHUIXQFWLRQFKDQJHV
2.3. Target cost method and collaborative project delivery  








7KH DGRSWLRQ RI WKLVPRGHO HQDEOHV  WR VHW D WDUJHW SULFH EDVHG RQ D IOH[LEOH EXLOGLQJ SURJUDP EULHI  WR
H[DPLQHDQRYHUDOOGHVLJQE\FRPSDULQJDEXLOGLQJHOHPHQW HVWLPDWH %((DJDLQVW WKH WDUJHWSULFH  WREUHDN
GRZQ WKH%(( LQWR D WDUJHW EXGJHW FRVW SODQ DFFRUGLQJ WR GHVLJQ SDFNDJHV HJ EDVH EXLOGLQJ DQG LQILOO  WR
H[DPLQHWKHGHVLJQVROXWLRQVRIHDFKGHVLJQSDFNDJHDJDLQVWWKHWDUJHWEXGJHWE\XVLQJDGHWDLOHGELOORITXDQWLWLHV




&ROODERUDWLYH FRQVWUXFWLRQ SURMHFW DUUDQJHPHQWV DUH RIWHQ QHHGHG WR IRVWHU GHVLJQ IORZ 5HFHQWO\ SURMHFW
SDUWQHULQJ SURMHFW DOOLDQFLQJ DQG LQWHJUDWHG SURMHFW GHOLYHU\ KDYH EHHQ SUHVHQWHG WR WKH PDUNHW 7KHVH SURMHFW
GHOLYHU\DUUDQJHPHQWVKDYHVHYHUDOVLPLODUIHDWXUHVVXFKDVHDUO\LQYROYHPHQWRINH\SDUWLHVWUDQVSDUHQWILQDQFLDOV
VKDUHG ULVNDQG UHZDUG MRLQWGHFLVLRQPDNLQJ DQGDFROODERUDWLYHPXOWLSDUW\DJUHHPHQW >@ ,QWHJUDWLQJ WDUJHW
FRVWLQJDSSURDFKZLWKFROODERUDWLYHSURMHFWDUUDQJHPHQWVJHQHUDWHVQDWXUDOPRWLYDWLRQIRUDOOSURMHFWVWDNHKROGHUVWR
KHOSHDFKRWKHUWRLPSURYHWKHGHVLJQIORZDQGYDOXHLQXVHRIWKHIDFLOLWLHV>@
2.4. Findings of the literature review 







3.1. Research process 
7KHUHVHDUFKLVFRQGXFWHGDVDQDFWLRQUHVHDUFK7KHUHVHDUFKSURFHVVXWLOL]HV/HZLQ¶V>@SURFHVVRIFKDQJHDQG
FRQVLVW RI XQIUHH]LQJ FKDQJH DQG UHIUHH]H SKDVHV ,Q WKH XQIUHH]LQJ SKDVH VSULQJ RI  WKH DXWKRUV ZHUH
UHFUXLWHG DV SURMHFW PDQDJHUV DQG DGYLVRUV WR D QHZ KHDOWKFDUH FHQWUH SURMHFW ORFDWHG LQ WKH FLW\ RI -lUYHQSll
)LQODQG%DVHGRQWKHOLWHUDWXUHUHYLHZILQGLQJVDQGSURMHFWSODQQLQJDFWLYLWLHVWKHDXWKRUVLQYHVWLJDWHGWKH'$DVD
SRWHQWLDO VROXWLRQ WR WDFNOH WKH LVVXHV ,Q WKH FKDQJHSKDVH WKH DXWKRUV IXUWKHUGHYHORSHG WKH'$ WKURXJK H[SHUW
JURXS ZRUN DQG SLORWLQJ LW LQ WKH FDVH SURMHFW 7KH SURIHVVLRQDO JURXS ZDV FRQVWUXFWHG IURP WKH DFDGHPLF DQG
SUDFWLFDO FRQVWUXFWLRQ DQG KHDOWKFDUH H[SHUWV LQ WKH DUHDV RI FRQVWUXFWLRQ PDQDJHPHQW KHDOWKFDUH GHVLJQ %,0






















































3URMHFW¶V DUFKLWHFWV JHQHUDWHG WKH ILUVW URRP SURJUDP LQ -DQXDU\  7KH PDLQ XVHUV¶ XQLWV ZHUH VXUJHU\














GHVLJQ GHVLJQ DOOLDQFH '$ 7KH '$ LV D GHVLJQ SURFXUHPHQW DJUHHPHQW DQG RSHQ EXLOGLQJ EDVHG GHVLJQ
PDQDJHPHQWPHWKRGWKDWDLPVWRLQWHJUDWHGHVLJQHUVRZQHUDQGXVHUVWRFROODERUDWHLPSURYHGHVLJQIORZDQGILQG




















































7KH PDLQ IHDWXUHV RI WKH '$ GHVLJQ PDQDJHPHQW SURFHVV DUH RSHQ EXLOGLQJ DSSURDFK YLUWXDO DQG SK\VLFDO
RFFXSDQF\DQGWDUJHWFRVWPHWKRG7KHGHVLJQZRUNDQGGHFLVLRQPDNLQJLVGLYLGHGLQWRGLIIHUHQWGHVLJQSDFNDJHV
DFFRUGLQJ WKH RSHQ EXLOGLQJ SULQFLSOHV (DFK GHVLJQ SDFNDJHV KDV LW¶V RZQ WDUJHW FRVW WR OHDG WKH GHVLJQ ZRUN






LQFHQWLYHV DUH DQ LPSRUWDQW SDUW RI WKH '$ FRQFHSW ,Q HIIHFW DSSUR[LPDWHO\  RI WKH FRPSHQVDWLRQ RI WKH
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,Q'$LWLVLPSRUWDQWWRFDUHIXOO\GHVLJQWKHXVHUFROODERUDWLRQSURFHVVDVWKHFROODERUDWLRQHYDOXDWLRQLVRQHRI
WKHNH\IDFWRUV LIXVHUVDUHQRWVDWLVILHGWRWKHSDUWLFLSDWLRQLQWKHGHVLJQLQJWKHIDFLOLWLHV WKHGHVLJQHUVZLOOKDYH
VDQFWLRQV ,Q WKH ILQDOPLOHVWRQH WKH WDUJHWEXLOGLQJFRVW LV FRPSDUHG WR WKHDFWXDOEXLOGLQJFRVWV LH FRQWUDFWLQJ
SULFH,IWKHEXLOGLQJFRQWUDFWLQJSULFHVH[FHHGWKHEXGJHWWKHGHVLJQHUVUHFHLYHVDQFWLRQVLQVWHDGRIDERQXV
5HVXOWVIURPPDQDJLQJFKDQJLQJXVHUIXQFWLRQVZLWK'$
5.1. The DA brief 
7KH'$EULHIVHWVPHDVXUDEOH WDUJHWVIRUIOH[LELOLW\ LQILOODQGEDVHEXLOGLQJ7KHEULHIZDVPDGHWRHQDEOH WKH
PDQDJHPHQW RI IXQFWLRQDO FKDQJH LQ GHVLJQ DQG XVH SKDVHV 7KH WDUJHWV LQ WKH EULHI ZHUH IRUPXODWHG EDVHG RQ








































6XSSRUWIXQFWLRQV  GLVKHVVWDII  

(DFK URZ LQ WKH IOH[LEOH URRP SURJUDP KDV WZR WDUJHWV LH WKH UDQJH RI YDOXHV LQ ZKHUH WKH GHVLJQHUV FDQ












EULHI QHHGHGPXFK HGXFDWLRQ DQG GHYHORSPHQW ZRUN IRU WKH'$ WHDP )RU H[DPSOH WKH WDUJHWV VHW LQ WKH EULHI
JHQHUDWHG QXPHURXV FULWLFDO GLVFXVVLRQV LQ WKH DJUHHPHQW QHJRWLDWLRQV VWDJH RI WKH '$ GXH WR WKH VWURQJ OLQN
EHWZHHQWKHWDUJHWVDQGILQDQFLDOFRPSHQVDWLRQIRUWKHGHVLJQHUV
480   Matti Sivunen et al. /  Procedia Engineering  85 ( 2014 )  473 – 481 
5.2. How the DA succeeded to manage functional changes?  
7KH SHUIRUPDQFH RI WKH '$ DSSURDFK LV HYDOXDWHG WKURXJK D PLOHVWRQH DQDO\VLV RI WZR PLOHVWRQHV WKDW DUH
FRPSOHWHGLHIXQFWLRQDOVROXWLRQ0DQGFRQFHSWXDOVROXWLRQ07KHHYDOXDWLRQZDVPDGHE\DQHYDOXDWLRQ
JURXS WKDW FRQWDLQHG H[SHUWV IURP WKH DUHD RI FRVWPDQDJHPHQW %,0 DQG RSHQ EXLOGLQJ 7KHPDLQ LQIRUPDWLRQ
VRXUFHVIRUWKHHYDOXDWLRQZHUH%,0PRGHOVVDWLVIDFWLRQVXUYH\IRUXVHUVDQGEXLOGLQJRZQHUDQGEHQFKPDUNFRVW
GDWD7KHUHVXOWVRIWKHPLOHVWRQHDQDO\VLVDUHSUHVHQWHGLQ7DEOH6XPPDU\RIPLOHVWRQHVXFFHVVLVSUHVHQWHGLQ




































7KHIXQFWLRQVRI WKH IDFLOLW\XVHUFKDQJHVRYHU WLPH±HVSHFLDOO\ LQ WKHKHDOWKFDUH VHFWRU&XUUHQWFRQVWUXFWLRQ
PDQDJHPHQWSUDFWLVHVLQJHQHUDODUHEDVHGRQWKHDVVXPSWLRQWKDWIXQFWLRQVDUHPDLQO\IL[HG$FFRUGLQJWRHDUOLHU




7KH DLP RI WKLV WKLV SDSHU LV WR LQWURGXFH D QHZ PRGHO WR PDQDJH ULVNV UHODWHG WR IXQFWLRQDO FKDQJHV IURP
EXLOGLQJ RZQHU SHUVSHFWLYH7KHPDLQ UHVXOW RI WKH VWXG\ LV WKDW EXLOGLQJ RZQHU FDQPDQDJH WKH ULVNV UHODWHG WR
FKDQJLQJIXQFWLRQVE\'HVLJQ$OOLDQFH'$PHWKRGLQWKHGHVLJQSKDVHRIWKHEXLOGLQJSURMHFW7KHEHQHILWVRIWKH
'$DUHSURPLVLQJ ,Q WKH FDVHSURMHFW WKH LQWHQVLYH IXQFWLRQDO FKDQJHVZHUH VXFFHVVIXOO\PDQDJHG LQ FRQFHSWXDO
GHVLJQSKDVH7KHPDMRU IXQFWLRQDO FKDQJHVGLGQRWQHJDWLYHO\ DIIHFW WKHSURMHFWEXGJHW VFKHGXOHTXDOLW\RU FR
RSHUDWLRQEHWZHHQSDUWLHV0RUHRYHU WKH XVHUV VWDWHG WKDW WKH FRZRUNLQJ DQGXVHU RULHQWDWLRQV LQGHVLJQSURFHVV
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H[FHHGHG WKHLUH[SHFWDWLRQV7KHPDLQ UHDVRQV IRU WKHH[FHOOHQW VDWLVIDFWLRQ OHYHOVZHUH WKH LQWHJUDWLRQRIXVHU WR
GHVLJQ WDVNV RI WKHLU LQWHUHVW XWLOL]LQJ  DQG ' YLVXDOL]DWLRQ RI GHVLJQ VROXWLRQV DQG VHUYLFH RULHQWHG GHVLJQ
SURFHVV )XUWKHUPRUH DFFRUGLQJ WR WKH DXGLWLRQVPDGH LQ WKHPLOHVWRQHV WKHGHVLJQSURFHVVXWLOL]HG VXFFHVVIXOO\
RSHQ EXLOGLQJ DSSURDFK 7KH GHVLJQHUV ZHUH PRWLYDWHG WR WDNH WKHVH DFWLRQV DQG UHDFK WDUJHWV ZLWK ILQDQFLDO
LQFHQWLYHVERQXVHVDQGVDQFWLRQV









VWXG\DQGIXUWKHUDQDO\VHWKH LPSOLFDWLRQVRI WKH'$0RUHRYHU LW LV LPSRUWDQW WRHYDOXDWHKRZWKHWDUJHWVRI WKH
IOH[LEOHURRPSURJUDPDUHHQDEOHGWRPDQDJHWKHIXQFWLRQDOFKDQJHLQWKHXVHRIWKHEXLOGLQJ
5HIHUHQFHV
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